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I'eoMeTpUSIIBIK OHJIAPABIH HAHOTEXHOJIOTUSIIAFBI POJTi

Makasaaa HaHOTEXHOJIOTHS MaTeMaTHKaHbl JKOHE T€OMETPHUSIIBIK OffIapbl KOJIaHy apKbUIbl Maiiia OOJIbI,
JAMBINT  KEJNETIHIIrT KepcerinreH. Ochl KOpaMaJIapJblH JOJICNICMEC] peTiHAe HaHOHBICAHIIAPIAFhl
SNIEKTPOHIAPIBIH TOJNKBIHABIK KAacHeTTepiHe apHaJIFaH OKCIEPHMEHTTIK 3epTTeyJepliH HOTIKenepi
KapacTHIpbUIFaH. byl 3epTreynep >koHE OJIapABIH HOTIDKENIEPIHIH TalNIaHybl TeOMETPHSUIBIK —Oifjap
HaHOHbICaHIapAa Oenrini popManap/bl, KeHICTIKTIK KaThIHACTAPbI KYPy OiCi peTiHae op TYpJi KBaHTTHIK
KYPBUIBIM JKOHE HAHOHBICAHIAPJArbl TOJKBIHAAD MEH aTOMIApIblH BH3yaJM3alMAChIHIA 0acThl pei
aTKapaTbIHABIFBIH  KepceTTi. MaTemaTuka, HAHOTEXHOJOTHS JkoHe ipremi  (HU3MKaHBIH — e3apa
OailmaHbICTapBIHBIH HETi3iHAE aJbIHFaH HOTIDKEJep KOpIIAFaH aKUKATTBHIKTBI TaHbBIN-Olnyre, 3epriey;
onicTepiH KeHeHTyre ’KaHa MyMKIHAIKTEp allassl.
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The role of geometric ideas in nanotechnology

It is shown that nanotechnology is born and develops through the application of mathematics, mainly due to
the use of geometric ideas. As proofs of these suppositions the results of a few\experimental researches of
wave properties of electrons are considered in nanoobjects. These researches and analysis of their results
showed that geometrical ideas, as method of construction of definite forms. The“spatial relations in
nanoobjects has a main role in creation of different quantum structures and in visualization of waves and at-
oms of nanoobjects. The results obtained based on the relationship (interrelation) of mathematics, nanotech-
nology, and fundamental physics can open new opportunities in the knowledge of reality and to expand re-
search methods.
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Use of nonconventional lectures invdisciplines of the specialty «Radio engineering,
electronics and telecommunications»

In article questions of development of lectures as forms of education in higher education institution are con-
sidered. Analysis'of'didactiesaind methodical literature is presented in article, the main functions of lecture are
formulated. Thelconclusion is drawn on lectures as about the main forms of the organization of work in high-
er educatiofijinstitutiond Article contains the short characteristic of nonconventional types of lectures. Authors
formulated theymain‘requirements to development and carrying out visual lecture. Concrete examples of use
of visuahlecturesiare given when carrying out studies «Microelectronics Bases» for the specialty «Radio en-
gineering; electronics and telecommunicationsy.

Keyfwords: lecture, visualization, nonconventional forms, active methods of training, didactic principles

Lecture is the main form of the organization of educational process in higher education institution. Lec-
turelis also main link of a didactic cycle of training. It is the most difficult type of work therefore lectures are
given by only skilled teachers.

Modern researchers allocate [1, 2] in function lecture: information (lecture contains necessary data),
motivational (lecture awakens interest to a subject), organizational and orientation (lecture directs attention
being trained on important questions), methodological (lecture gives the analysis of the scientific theory,
opens methods of scientific research and the principles of scientific search), both estimated, and developing
and bringing up (lecture forms analytical thinking, develops the identity of the student, opens wide his out-
look).
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Practice shows that teachers not always manage to realize all listed functions of lecture. Therefore there
can be a gap between ideal and real function of lecture in higher education institution. In educational process
there are situations at which not to replace lecture form of education with other forms of education.

The lecture purpose — formation of approximate knowledge for the subsequent assimilation by stu-
dents of a training material. Now there is a dispute on value of a lecture form of occupations in educational
process. Some scientists [3, 4] consider that lecture brakes independent thinking of students, and that lecture
is inefficient form of education of students.

Experience shows that refusal of lectures will lower scientific level of preparation of the being trained.
Therefore lecture remains the main form of the organization of educational process in higher education insti-
tution. On the contrary the role of lecture increases in modern conditions [1, 2] and requirementsato, lectuxe at
the same time increase. Today lecture has to be differentiated, multipurpose. Lecture has to€arry out infor-
mation, methodological, estimated functions, it has to develop and bring up students. Therefore value ofithe
organization of study of students at lecture, after lecture increases and by preparation for lectute. The lecturer
has to be able to prepare and give lecture and to prepare for it students. Teachers solve today,a new problem
of formation of study of students. The humanization and development of a modern education system stimu-
lated development of the active methods of training (AMT).

Active training treat: compulsory activity of thinking steady and a longinvglvement ofitrainees in edu-
cational process, increase of degree of motivation and emotionality of trainges, indépendent development of
decisions, and, at last, interaction of trainees and teacher (realization ofistraight.lines and feedback). Today
active training is one of the main directions of pedagogical researches.

New forms belong to AMT, methods and tutorials It is inngvative activelectures, seminars discussions,
business games, methods of mathematical modeling, academic year and degree projects etc. [1, 2]. Experi-
ence of use of active training shows that in comparison with traditional training it helps to solve problems of
professional education.

The special place among AMT is taken by innovativeltypes oflectures, such, as problem lectures, visual
lectures, «lectures together», lectures of a press conféreniee, lecture dialogues, lecture discussion, etc. [3, 4].
All listed lectures can supplement traditional lecture\[1, 2], Besides, new forms assume development of au-
thor's lecture courses.

Let's consider short characteristics of nonconventional forms of carrying out lectures.

Problem lecture begins with questiefis, statemeént of a problem which needs to be solved. Such lecture
enters new knowledge as unknown for listeners. Therefore received information is acquired as personal
opening. It distinguishes problem lecture from’traditional lecture.

Visual lecture gives the main, contents in the form of images (in drawings, schedules, charts, schemes,
etc.). Visualization in this caSejis way for thinking activity. It also a way of information transfers through
change of a code with various sign 8ystems.

«Lecture togethepy is‘@wornk’of two teachers who lecture on the same subject and cooperate with each
other and with audience.

Lecture a préssiconference is a lecture which is formed concerning audience, thus lecture can be to give
some teachers opbeingitrained.

Lecturé®yith the planned mistakes or lecture provocation is lecture for ability development quickly to
analyze professignal situations, to play a role of the expert, the opponent.

DCecture,dialogue is a direct contact of the teacher with audience. Lecture allows to draw attention of lis-
teners'to important questions of a subject, to consider features of trainees.

Lecture discussion assumes a free exchange of opinions at a statement of a training material.

All these types of lectures show transition from classical lecture to modern forms of lectures. It means
that lecture it isn't simple information transfer, and process of creative theoretical thinking. Such process in-
creases a role of students in the course of training and increases also value of dialogue with the teacher dur-
ing reading lecture. It is of great importance for formation of professional qualities of experts. This factor
matters for modern Kazakhstan therefore our universities pass to credit technology of training. And at credit
technology of training the number of lectures in curricula of educational programs is sharply reduced.

In work of higher education institutions of Kazakhstan when lecturing the traditional information form
at which the teacher imparts to students ready knowledge through a monologue is used. But already noncon-
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ventional forms of carrying out lecture occupations are even more often used also. Modern educational pro-
cess demands from graduates of universities existence such quality, as competence and mobility. Students of
a technical profile of preparation have pragmatic approach to education. They consider that practical
knowledge and abilities are important. Therefore they want to study disciplines which will help them with a
profession. Such students don't want to study theoretical disciplines, they consider them uninteresting. There-
fore teaching of basic theoretical disciplines demands formation of internal motivation from students. It is
necessary to put emphasis on studying of theoretical disciplines. In educational process there can be a con-
tradiction between needs for assimilation of missing knowledge and real opportunities of satisfaction of these
requirements. The task of the teacher consists in stimulation and management of activity of students)y The
success in this process depends on methods of development of discipline. Visual lectures are atypical for, our
universities. Their use helps to awaken interest to knowledge in students. For success of it like lectures stu-
dents have to have a personal experiment on work with information.

In visual lectures the traditional didactic principle of presentation is realized in a new Way. Results of
psychological and pedagogical researches testify that presentation promotes successful p@feeption and stor-
ing of a training material and allows to stir up cerebration of the being trained. Becau§e process of studying
joins both cerebral hemispheres of the person. Existence of visual information stremgthens,work of the right
hemisphere of a brain which is responsible for figurative and emotional pefception 0fthe werld. Results of
use of bright examples confirm an important role of an image in activity, of the person.

Visualization allows information to act in an evident image. In modern'seience and equipment visuali-
zation is one elements of processing of difficult information, for exampleywhen we speak about a spatial
structure of objects. The visualization for the explanation of suchiphenomena, ‘as temperature, electromagnet-
ic fields, etc. is effectively used.

Methods of visualization share on data presentations in, ong,, two or three measurements. Distribution
was gained by two-dimensional visualization — the image on the plane, on a sheet of paper or on the screen.
At the same time the great value is got by methods volumey(3D) ~= visualization. The main methods of visu-
alization treat: drawings, schedules, charts, photos, cardsyGreat opportunities to users are given by computer
visualization (rendering).

Visual lecture teaches students to transfopm®ezal‘@and‘written information to a visual form. This process
forms at them professional thinking, teaches students ofisystematization. «Image» can form for students a
basis for cogitative and practical actions4As a‘tesult preconditions for development of professional qualities
at students are created: they can stru€turepinformation, work with information in the form of schedules,
schemes, tables.

Visual lecture helps to creatgyproblem situations and to include vigorous cogitative activity of students.
They learn to carry out theanalysisy synthesis, generalization, and folding or information expansion. The
teacher has to use such forms of education which supplement verbal information. The more in information,
the cogitative activity of studentsgis higher than problems.

In visual lecture(the didactic principle of availability is realized. Such lectures help to integrate visual
and verbal perception ofnformation. The main difficulty of perception of a training material is connected
with assimilation, of abstract concepts, the phenomena, and processes. Visualization helps to overcome this
difficulty andsgivesyto abstract concepts evident character.

Visual léctdtes have features. The content of such lecture is oral information which is transformed to a
visual\formyTherefore the teacher has to create, pick up, and make demonstration materials, for addition of
oral information.

Preparation of such lecture demands reconstruction, and information code conversion in a visual form
withuse of technical means of training. The teacher has to give comments of materials of lecture and provide
systematic of knowledge.

In lecture visualization an important role is played by logic, a rhythm and giving of a training material,
and also skill and style of communication of the teacher with students. In modern pedagogical and methodi-
cal literature of [1, 2] lectures visualization recommend to use at the beginning of studying of disciplines.

Lectures visualization is widely used by authors of article in their pedagogical activity. All lecture clas-
ses in disciplines of the specialty «Radio Engineering, Electronics and Telecommunications» — a basis of
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quantum electronics, a microelectronics basis, optoelectronics teachers read in the visualized form in the Ka-
zakh and Russian languages.

Teachers read all listed disciplines on 3 and 4 courses and therefore the task of teachers is facilitated:
students on 3 and 4 courses are able to conduct records of lectures and well perceive a training material.
Thus lecturers use special methodical receptions for relief of perception of training material students. So, in
the course of lecturing teachers recommend educational and methodical literature, scientific monographs and
articles; use interesting examples; give laboratory and practical classes. Besides, teachers use different op-
portunities for demonstration of communication of a training material with practice.

The form of lectures imitates professional situations in which students need to estimate a large number
of information.

The technique of reading such lectures demands preliminary preparation of visual mateftals according
to the content of lecture. Authors of article in the work use the slides issued in Power Pointgdifferent types/of
chips, printing posters, etc.). In preparation of materials participate both teachers, and studenits and it helps
students to create information. For this purpose to students before lecture tasks on prepagation ofievident ma-
terials on lecture are given.

It is possible to give fragments of some lectures on discipline as an example ofiA microelectronics ba-
sis», the specialty «Radio Engineering, Electronics and Telecommunication$» entering into the working cur-
riculum.

The discipline of «A microelectronics basis» in its classical understanding,.consists of three equivalent
sections: physical, technological and circuitry bases [5-7].

The subject «Elements of Integrated Schemes» belongs to the section of technological bases of microe-
lectronics. In lecture on the specified subject questions are considered: Isolation of elements (isolation by
dielectric; isolation of back displaced p-n-of transition; the combined ways of isolation); N-p-n Transistors
(configuration and working parameters; parasitic parameters ); Viersions of n-p-n-of transistors (many emitter
transistor; the transistor with Schottky's barrier; super betattansistor); P-n-p Transistors.

In lecture graphic visualization (the slides execufediin Power Point) is used.

Stages of a production cycle of creation of eléments|of integrated schemes difficult for understanding
and perception of students also demand high levelyef abstfact thinking. In lecture these processes are divided
into stages, illustrated by schemes and drawings, and\it helps students to understand them. So, at an explana-
tion of the reasons of existence of intérnal “Gemuunication between elements of the bipolar integrated
schemes (IS) the scheme is provided.

Internal communication of elements of bipolar IS
for lack of isolation

Transistor 1 l Transistor 2 IDiode %
TR R
g —— 77

Collector 1 ] Collector 2 ICathode
| n-Si

Transistors 1 and 2 and the diode are executed in the general silicon
substrate. Collectors of transistors and the cathode of the diode are
connected

At an explanation of one of important advantages of MDP (metal-dielectric-semiconductor) — transis-
tor IS in comparison with bipolar, consisting that in MDP — transistor IS isolation of elements isn't required
and therefore MDP — transistors it is possible to have close from each other, the scheme on which lack of
communication between elements MDP-transistors of IS shown is provided:

78 BecTHuk KaparaHgmHckoro yHusepcurteTa



Use of nonconventional lectures ...

Lack of communication between elements IS
MDP-transistors
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Sources and drains of adjacent transistors are divided by opposite
included p - n - transitions. Therefore galvanic communication
between elements is caused by small return currents of transitions

Further the structure of the epitaxial and planar transistor in different projections (the top view, side-
ways) is considered:

Structure of the epitaxial and planar transistor

(top view)
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4 — Isolating area of p-type; 6 — Emitter area; 7 — Collector area; 10 — Contact
openings; 11 — Lateral surfacésyef p —~ntransition; 13,14 — passive areas of base
and the collector#not taken with contacts; L — Width of isolating area

According to the plan of lecture tfansistors with dielectric isolation are considered; ways of isolation by
dielectric (epic — process, the SS (silieon on‘sapphire) technology, the SI (silicon on an insulator) technolo-
gy. In detail the sequence of thelmain teehnological operations used in isoplanar technology and a standard
production cycle of creation efiintegrated n-p-n-of the transistor with the hidden layer by a method of divid-
ing diffusion reveals. Further theWecturer passes to many emitter transistors (MET) and emphasizes features
of MET as uniform strueture.

All listed questions are'difficult and can't be presented by means of natural experiments. Therefore use
of receptions of viSualization will help students to understand processes, their stage-by-stage realization and
value in microelectronic technology.

The analysisyof use of visual lecture allows drawing the following conclusions. Such lectures create pe-
culiar “ba$is” for, thinking, develop skills of evident modeling. It helps to increase the intellectual and pro-
fesSional poefential of students.

The chei€e of ways of achievement of the purposes set in lecture and types of presentation depends on a
subjéct. At a statement of big lectures on volume it is expedient to use a combination of different types of
presentation. For example, schemes are universal, but means of presentation rather difficult for perception.
Therefore as a basis for their designing it is necessary to use drawings because drawings help students to re-
member and comprehend information well.

Experience of authors proved that the main complexity in preparation of visual lectures consists in a
choice of means of presentation, their creation and direction of all lecture. Big role the graphic design, color,
an optimum combination of words and visual information, technical means and traditional evident materials
here carry out, skill and style of communication of the lecturer with audience.

Besides, application of lectures of this type has to consider psycho physiological opportunities of stu-
dents.
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K.T.Epmaran6eros, JI.B.Yupkosa, E.T.ApunoBa

«PaguoTexHUKA, JJTEKTPOHUKA KIHE TeJIEKOMMYHUKAIUATIAPH OKY
O0araapJiaMachbIHBIH MHAEPiHAe JICTYPJII emec AdpicTrepal ROIAaHy

JKorapbl 0Ky OpbIHIAapbIHIA Jopic cabaFblH AaMbITy Maceseci KapacThIpbuiraH. (JiaakTuKanbIK, 911 cTeMeITiK
onmebuerTepi Tanaay apKbUIbI )KOFaphl OKY OPBIHIAPBIHAAFEl OKY YAepiciHiE HETI8Ti TYpi QOB TaObUIaTHIH
Jopic cabarbIHBIH HeTi3ri MiHmeTTepi TanmanraH. JlocTypii emec aopic ‘TypiiepiHe KbICKalla CHIIaTTaMa
Oepinren. [lopicTi KepHEKi €TyHiH HETi3ri TajanTapbl KeNnTipiireH. «PaanOTeXHUKA, SIIEKTPOHHUKA KOHE
TeNIeKOMMYHHKAIHSIap» MaMaH/IBIFEl OOMBIHIIA OKBUIATEIH «MHUKPOIIEKTPOHHUKA HETi3iepi» MoHiHIH aapic
cabarbIH KOPHEKIICY/iH HAKTI MBICAJIbI OSpiIIreH.

K.T.Epmaran06eros, JI.B.Uupkosa, E¥T. Apunosa

Hcnosib30BaHne HETPATUITHOHHBIX JIEKUM B IMCHUILIHHAX 00pa30BaTeIbHOIM
nporpaMmmbl «PaqnoTexHuka, 3IEKTPOHNKA U TeJIeKOMMYHH KA

PaccMoTpeHsl BOmpochl pa3BUTHS JIEKIMOHHOH (hopMbl 00yeHus B By3e. Ha ocHOBe aHai3a AUAaKTHIECKOM
U METOAMYECKOI JMTepaTyphl chopMyaMpOBaHbl OCHOBHBIE (yHKINH JIEKIMH, KAK OCHOBHOH OpraHu3auu-
OHHOW (OPMEI, UCTIONB3YEeMOH B BY3€. JlaHBIKpaTkue XapakTepUCTHKH HETPAJULHUOHHBIM BHAAM JIEKLUH.
CdopmyanpoBaHbl OCHOBHBIE TpeOOBaHMS, K pa3pabOTKe M MPOBEICHHIO JICKIUH-BU3yalu3aluy. [IpuBeaeHs!
KOHKPETHBIE IIPUMEPhl UCIOIb3QBAHNS JICKIMI-BU3yanu3aluil Npy YTEHUN JTUCHUILTUHBL «OCHOBBI MUKPO-
DJIEKTPOHUKI» AJIS ClIEHHUANBHOCTH «PanoTeXHUKa, SIEKTPOHUKA U TCICKOMMYHUKALIUU.
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